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高分子功能材料综合性能好、稳定性强，已是人们日常生活不可或缺的部分。但共价键连接的多数高
分子材料不可降解，带来日益严重的环境污染。超分子材料通过非共价键连接结构单元，由小分子组装而
成的超分子易在温和的条件下离解为小分子基元，达到“降解”目的。本文主要研究通过小分子间主客体
识别构筑“可降解”超分子功能材料。图1说明通过小分子构筑的超分子材料像中国传统建筑般可拆卸和重
复搭建。 
首先，我们以多酸与聚乙烯亚胺齐聚物（PEI，Mn 600）为原料，利用环糊精（CD）和二茂铁 ( Fc ) 的
包合构建了新型的超分子材料。这种超分子材料具有类似高分子的热力学和机械性能，可做为优异的缓冲
材料。并且，材料具有自愈合功能，可在氧化剂存在下被迅速离解为小分子。 
另外，我们还以碳纳米管和PEI（Mn 600）为原料，利用CD的主客体包合构筑了新型的导电超分子材料。
材料导电率约为10 S/cm，可自愈合。并且，在相对温和的条件下（如水溶液中加热）被分解成小分子。 
 
Fig. 1 Catoon representation of the formation and dissociation of the suprmolecular complex 
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Polymeric materials are advantageous as they have good properties and stability. However, most of these materials 
are resistant to biodegradation, leading to pollution. Supramolecular polymers are polymer-like complexes 
constructing by noncovalent interactions, which can be dissociated easily. In this presentation, we will show some 
supramolecules prepared through the host-guest inclusion between small molecules. 
First, a supromolecular complex was made from fatty acids modified β-cyclodextrin (Em-βCD) and 
polyethylenimine (PEI) oligomer grafted ferrocene (PEI-Fc). This complex behaved like polymers and can be used 
as cushioning material. Notably, this material can self-heal and be dissociated to small molecules.  
We also prepared an novel electrically-conductive self-healing supramolecules composed of nanotube modified 
βCD (NT-βCD) and PEI oligomer grafted adamantine (PEI-Ad). This complexes displayed conductivities order of 
10 S/cm. Furthermore, self-healing capabilities and degradation were observed.  
